The system also accepts various logic level inputs from a bus that conforms to one 
of a plurality of bus standards (such as PCI or PCMCIA). This is done while reducing 
normal power consumption associated with receiving the various logic levels. The system 
can output at a group of pins one set of logic levels and, when configured, can output at 
5 the same group of pins a different set of logic levels. 

Examples of the more important features of the above system have been 
summarized rather broadly so that the detailed description may be better understood. 
There are, of course, additional features of the invention that will become apparent in the 
detailed description and that will also form the subject matter of the claims that follow. 
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BRIEF DESCRIPTION OF THE FIGURES 
In order that the features of this invention may be better understood, a detailed 
description of the invention, as illustrated in the attached drawings, follows: 
FIG. 1 shows an exemplary computer. 
5 FIG. 2 shows an exemplary connection between a host computer and an add-on 

card. 

FIG. 3 shows an exemplary multi- voltage input/output buffer. 

FIG. 4 shows an exemplary multi- voltage input/output buffer. 

FIG. 5 shows an exemplary peripheral circuit using the shared I/O pins of FIG. 2, 
10 Examples of the more important features of this invention have been summarized 

rather broadly so that the detailed description may be better understood. There are, of 
course, additional features of the invention that will become apparent in the detailed 
description and that will also form the subject matter of the claims that follow. 


DESCRIPTION 

Reference will now be made in detail to the preferred embodiments of the 
invention, examples of which are illustrated in the accompanying drawings. While the 
invention will be described in conjunction with the preferred embodiments, it will be 
5 understood that they are not intended to limit the invention to these embodiments. On the 
contrary, the invention is intended to cover alternatives, modifications and equivalents, 
which may be included within the spirit and scope of the invention as defined by the 
appended claims. Furthermore, in the following detailed description of the present 
invention, numerous specific details are set forth in order to provide a thorough 

10 understanding of the present invention. However, it will be obvious to one of ordinary 
skill in the art that the present invention may be practiced without these specific details. 
In other instances, well known methods, procedures, components, and circuits have not 
been described in detail as not to uimecessarily obscure aspects of the present invention. 
Referring to FIG. 1 there is shown a peripheral device 10 connected to a computer 

15 12. The device 10 can perform any peripheral functions. For example, it can be a 
wireless communication IC, a solid state storage IC, among others. In the preferred 
embodiment, it interfaces with a computer 12 in accordance with either the PCI or the 
PCMCIA standard, depending on a user selectable indication such as an input pin of the 
device 10 or a bit in a register that can be programmed. In either case, the device 10 

20 receives address signals from the computer 12 on an address bus 14 and control signals 
on a control bus 18, and in response thereto provides data signals on a data bus 16 to the 
computer 12. Thus, in the preferred embodiment, the device 10 provides two modes of 
operation. In one mode of operation, the computer 12 communicates with the device 10 


over a PCI bus. In another mode of operation, the device 10 conunvinicates v^th the 
computer 12 over a PCMCIA bus. 

FIG. 2 shows an exemplary connection between a host computer 50 that accepts 
an add-on card 60 plugged into a host input/output bus 70. Within the add-on card 60, 
5 signals from the bus 70 communicate with a plurality of I/O buffers 62. In one 

embodiment, the I/O buffers 62 are multi-voltage I/O buffers that can handle different 
voltage levels such as 5 volts, 3 volts, or 1 volt signals, for example. The buffers allow 
the I/O pins or bi-directional pins to handle an input voltage that is greater than the DC 
supply voltage for the electronics of the I/O pins. For example, the DC supply voltage 

10 can be 3.3V but the device may have to receive an input signal that reaches a value of 5V 
from another device that has a DC supply voltage of 5V. The circuit accepts various logic 
level inputs from a bus that conforms to one of a plurality of bus standards (such as PCI 
or PCMCIA). This is done while reducing normal power consumption associated with 
receiving the various logic levels. The system can output at a group of pins one set of 

1 5 logic levels (such as PCI levels) and, when configured, can output at the same group of 
pins a different set of logic levels (such as PCMCIA levels). 

The I/O buffers 62 in turn communicate with a signal translator 75 that includes a 
first signal translator 80, a second signal translator 90, and additional signal translators if 
needed. The signal translators 80 and 90 are also connected to an internal bus 95 on the 

20 card 60. One or more peripheral circuits 98 can be connected to the bus 95 to provide the 
fimctionality associated with the add-on card. The peripheral circuits 98 can enhance 
video, sound, network, or storage capabilities of the host computer 50. 


8 


In one embodiment, the first signal translator 80 is a PCI signal translator and the 
second signal translator 90 is a PCMCIA signal translator. The signal translators 80 and 
90 format signals from the bus 95 to conform to the PCI and the PCMCIA bus standards, 
respectively, so that one set of pins can be selected to handle either PCI or PCMCIA 
5 operations. Thus, the signal translator 80 takes signals from the bus 95 and generates PCI 
control signals and provides the PCI control signals onto predetermined signals lines that 
are sent to the multi-voltage I/O buffer 62. Similarly, the signal translator 90 takes 
signals from the bus 95 and generates PCMCIA control signals and provides the 
PCMCIA control signals onto predetermined signals lines that are sent to the multi- 

10 voltage I/O buffer 62. The signal translators 80 and 90 simply pass address and data 
signal lines through the buffer 62. The control signals, address signals and data signals 
are then placed onto the host I/O bus 70 and ultimately received by the host computer 50. 

FIG. 3 shows a first embodiment of an exemplary member of a multi-voltage I/O 
buffer 62. A multi-voltage I/O buffer 200 is provided with its input supply rails tied to 

1 5 one input of a switch S W. The second input of the switch S W is tied to one end of a pull- 
up resistor 202. The other end of the pull-up resistor 202 is tied to a high voltage supply 
rail.. During operation, the user can select the switch to be in its open or closed state. In 
its open state, the rail voltage of the buffer 200 rises to a first supply rail voltage, while in 
its closed state, the rail voltage of the buffer 200 rises to a second supply rail voltage, as 

20 determined by the pull-up resistor 202. 

FIG. 4 shows a second embodiment of an exemplary multi-voltage I/O buffer 62. 
In this embodiment, a buffer 300 (which can be unidirectional or bidirectional) has a 
voltage input connected to a switch SWl . One input of the switch S Wl is connected to a 


first power supply regulator 302, while the second input of the switch SWl is connected 
to a second power supply regulator 304. Switch SWl toggles between the first and 
second power supply regulators 302 and 304 to connect the voltage input to different 
input voltages for the buffer 300. The buffer can be any suitable multi- voltage I/O 
5 buffers, an example of which is discussed in United States Patent 6, 149,3 19 to Richter, 
et al. 

The configuration of the bus protocol that the device is compatible with is user 
selectable. This allows a peripheral device to be implemented on a chip to minimize cost. 
Fig. 5 shows a block diagram of a multi-mode wireless communicator device 100 

10 fabricated on a single silicon integrated chip. The chip can be accessed or controlled by a 
host computer through either a PCI bus interface or a PCMCIA bus interface, both of 
which sharing one set of pins to conserve pin-out of the chip. In one implementation, the 
device 100 is an integrated CMOS device with radio fi-equency (RF) circuits, including a 
cellular radio core 1 10, a short-range wireless transceiver core 130, and a sniffer 111, 

15 along side digital circuits, including a reconfigurable processor core 150, a high-density 
memory array core 170, and a router 190. The high-density memory array core 170 can 
include various memory technologies such as flash memory and dynamic random access 
memory (DRAM), among others, on different portions of the memory array core. A^ 
multi-protocol interface bus 105 is connected to a bus linking the digital circuits so that a 

20 host computer can control and/or retrieve received data or transmit data using the 
wireless communicator device 100. 

The reconfigurable processor core 150 can include one or more processors 151 
such as MIPS processors and/or one or more digital signal processors (DSPs) 153, among 
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others. The reconfigurable processor core 150 has a bank of efficient processors 151 and 
a bank of DSPs 153 with embedded functions. These processors 151 and 153 can be 
configured to operate optimally on specific problems. For example, the bank of DSPs 
153 can be optimized to handle discrete cosine transforms (DCTs) or Viterbi encodings, 
5 among others. Additionally, dedicated hardware 155 can be provided to handle specific 
algorithms in silicon more efficiently than the progranunable processors 151 and 153. 
The number of active processors is controlled depending on the application, so that power 
is not used when it is not needed. This embodiment does not rely on complex clock 
control methods to conserve power, since the individual clocks are not run at high speed , 

10 but rather the unused processor is simply turned off when not needed. 

Although specific embodiments of the present invention have been illustrated in 
the accompanying drawings and described in the foregoing detailed description, it will be 
understood that the invention is not limited to the particular embodiments described 
herein, but is capable of numerous rearrangements, modifications, and substitutions 

15 without departing fi-om the scope of the invention. The following claims are intended to 
encompass all such modifications. 
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